think that the economic downturn might not have had such dramatic effects on retirement behavior. Gustman, Steinmeier and Tabatabai (2009a, 2009b) suggest that the average person approaching retirement age is not likely to have suffered a substantial financial shock from the stock market downturn in 2008-2009 because the current generation of retirees do not have a large amount of their wealth in defined contribution plans. In addition, increased layoffs brought on by the recession may increase the amount of involuntary retirements, pushing in the opposite direction (Gustman et al. 2009a (Gustman et al. , 2009b .
In this study, we first document the shift in individuals' self-reported probabilities of working at age 62 and 65, as well as their self-reported expected retirement ages, by analyzing data from two waves of the Health and Retirement Study (HRS), a nationally representative panel survey of individuals 50 and over. We show that all three measures increased significantly between the 2006 and 2008 waves of the survey, suggesting that older workers planned to remain attached to the labor force and delay retirement.
We then examine how three principal economic factors -the value of the stock market, housing prices, and local labor market conditions -contributed to the changes in the expectations of labor market behavior. We exploit variation in these components induced by plausibly exogenous assignment of the date a person was interviewed. Because the timing of the 2008 survey spanned diverse periods of economic activity, the changes in the economic factors were very different for individuals surveyed early in 2008 relative to late in the year. This variation is assumed to be exogenous to an individual's taste for retirement.
We find evidence that the steep drop in the stock market valuation increased the reported probability of working at age 62, but that this effect was at least partly attenuated by increasing unemployment. In addition, individuals who were older and therefore closer to retirement display stronger responsiveness to equity markets, but a weaker response to the unemployment rate. Finally, we find no evidence that fluctuations in housing wealth influenced expectations of labor market behavior.
I. Data and Methodology

A. Data
We utilize the 2006 and 2008 waves of the Health and Retirement Study (HRS). By applying for restricted data access, we are able to obtain the exact date of interview and detailed geographic identifiers for each respondent. Respondents are asked to estimate the probability that they will work full-time after age 62 (P62), the probability that they will work full-time after age 65 (P65), and the age at which they expect to stop working (E(R)). The first two measures are asked only of those who have not attained age 62 or 65, respectively, and all measures are only asked among respondents who are still working.
We use the S&P 500 index to capture aggregate fluctuations in the value of the stock market and obtain daily closing values of the index from Yahoo! Finance which are merged by date of interview. For some specifications, we compute the percent change in the S&P 500 in the year preceding the interview date. Third, we include controls for housing market fluctuations using the Federal Housing Finance Agency (FHFA) index based on alltransactions published on a quarterly basis for each state. Fourth, we merge in countylevel unemployment rates during the month of interview. Table 1 reports the change in probabilities of working between the 2006 and 2008 waves in Panel A. The average probability of working at age 62 rose from 47.5 percent to 54.5 percent, and a similar but slightly smaller change occurred in the probability of working at age 65. During this period, stock and housing prices fell and unemployment rose. The variation across interview dates and geographic location is summarized in Panel B. While the average respondent from the 2008 wave experienced a loss in the S&P 500 index of 25 points (1.7 percent) since their previous interview, depending on the timing of interviews, the change ranged from a loss of 648 points (44.9 percent) to a gain of 190 points (15.5 percent). Our empirical strategy exploits variation in within-person changes in these factors under the assumption that HRS interviews occurred randomly throughout the year.
While we report results using all three measures of retirement plans, we note that the questions are asked at different points in the survey and there are inconsistencies in responses. Our view is that P62 and P65 are better measures of individuals' retirement plans because the questions underlying P62 and P65 are more explicit and less subject to individual interpretation.
B. Methodology
We focus on two specifications:
(1)
where Y i,t is our measure of expected retirement plans (either P62, P65, or E(R)) for individual i in wave t; S&P 500 i,t is the level of the S&P 500 index on individual i's interview date in wave t; %∆S&P 500 i,t is the percent change in the S&P 500 index in the year preceding individual i's interview date in wave t; F HF A i,t is the level of the housing index in individual i's state during the quarter of individual i's interview in wave t; unemp i,t is the unemployment rate in individual i's county during the month of individual i's interview in wave t; X i,t is a vector of controls; s i,t is a vector of state dummies; π i and λ i represent unobserved individual heterogeneity; and ε i,t and u i,t are stochastic error terms. X i,t includes age, marital status, retirement status of spouse (if married), homeownerhip status, self-reported health status, length of tenure at current job, an indicator for whether the current employer offers retiree health insurance, an interaction between homeownership status and the housing price index, and an interaction between high school completion and the unemployment rate. We take first differences of both equations to eliminate the individual heterogeneity, π i and λ i ; with only two time periods, this method is computationally identical to including individual fixed effects. We report robust standard errors clustered at the household level.
Interpreting the estimated coefficients from Equations (1) and (2) as causal requires the assumption that changes over time in the value of the S&P 500 index, unemployment rates, and housing prices for an individual are exogenous to changes in his or her reported expectations of labor market activity. We argue that the changes in these economic factors are largely due to when in the year the respondent was interviewed, and that the interview date was more or less random.
II. Results
We report the results of estimating Equations (1) and (2) on our full sample in Table 2. We report only the coefficients on the S&P 500 level or growth rate, the unemployment rate, the housing index, and interactions including them.
The results in Column (1) indicate that a 10 percent increase in the level of the S&P 500 index decreases the probability of working after age 62 by 1.209 percentage points. In addition, the unemployment rate in the county is negatively associated with the probability of working after age 62: a 10 percent increase in the unemployment rate decreases the reported probability by 0.747 percentage points. Similar results are shown in Column (4) which imply that a Notes: Dependent variable indicated on column heading. All regressions include controls for age, marital status, retirement status of spouse (if married), homeownership status, self-reported health status, length of tenure at the current job, and an indicator for whether the current employer offers retiree health insurance. All regressions are run in first differences. Standard errors clustered at the household level. *Significant at the 10 percent level **Significant at the 5 percent level ***Significant at the 1 percent level 10 percentage point increase in the growth rate of the S&P 500 (e.g., from 10 percent to 20 percent) decreases the probability of working after age 62 by 1.858 percentage points and a 10 percent increase in the unemployment rate decreases the probability of working after age 62 by 0.822 percentage points. We find no evidence of a differential impact of the unemployment rate for respondents with lower levels of education and no evidence that changes in housing wealth influenced one's probability of working. We also find no evidence that the probability of working at age 65 or the expected retirement was driven by changes in the value of the stock market, unemployment rates, or housing indices.
We hypothesize that individuals who are closer to retirement age have less time to recover from wealth shocks, and are therefore more likely to adjust their plans. We therefore re-estimate Equations (1) and (2) for respondents aged 58 and over and report our results in Table 3 .
We find that the estimated effect of changes in the stock market index on probabilities of working at age 62 and 65 are larger in magnitude for older workers relative to the full sample. For example, the estimates in Column (1) suggest that a 10 percent increase in the S&P 500 index leads to a 2.148 percentage point reduction in the probability of working at age 62. The effect of the unemployment rate is not statistically significant in the P62 regressions, but is positive and significant when the dependent variable is the probability of working at age 65. As in the full sample, we fail to find evidence for a relationship between housing wealth and expectations of work behavior for the older group.
III. Discussion
Our finding that changes in stock market indices affected retirement probabilities is at odds with those reported by Hurd and Reti (2001) and Hurd, Reti and Rohwedder (2005) who examine earlier periods. Sim- Table 2 . *Significant at the 10 percent level **Significant at the 5 percent level ***Significant at the 1 percent level ilarly, Goda et al. (2010) do not find evidence that stock market performance and expectations regarding work behavior are linked when analyzing a longer time horizon that includes periods of large stock market gains in addition to steep drops. However, the evidence presented in this paper suggests that those respondents interviewed when the stock market was at a sharply lower level reported higher probabilities of working at the age of 62 during the Great Recession. In particular, respondents interviewed when the S&P index was 10 percent lower increased their expectations of working at age 62 by 1.209 percentage points. This estimate exploits variation in the S&P 500 index within the 2008 wave of the HRS and controls for unobservable individual-level heterogeneity by utilizing the 2006 wave and estimating the coefficients in first-differences.
Because the results regarding the relationship between the stock market index and expectations of labor market behavior do not appear to be generalizable to other periods, we posit that this relationship is indicative of other factors which were correlated with stock prices during the Great Recession, rather than a relationship between expectations of work and the stock market per se. For example, it is possible that during the recent crisis, poor stock market performance was correlated with the level of pessimism about the economy, and that the latter was the true driver of individuals' perceptions of their retirement security. Alternatively, media coverage regarding the stock market may have been particularly salient in 2008 relative to earlier years.
We see some evidence that the unemployment rate had different effects for P62 and P65. Though the coefficients are not always statistically significant, they are generally negative when the left-hand side variable is P62 and positive when the left-hand side variable is P65. One possible explanation for these findings is that, under a shorter horizon, workers respond knowing that a higher unemployment rate is associated with a lower supply of jobs. On the other hand, over a longer horizon, workers may answer the survey question assuming the economy will adjust in the future and that more work is needed to overcome pre-vious negative shocks in wealth. Coile and Levine (2009) use crosssectional CPS data and actual retirement behavior rather than panel data and selfreported retirement expectations but come to somewhat similar conclusions. They find that longer-term changes in stock market valuations appear to affect the retirement of workers aged 62 to 69, but no such evidence that these changes affected workers aged 55-61. They, however, find much stronger effects of the unemployment rate, particularly for less educated workers. They conclude that the increase in labor force participation caused by the stock market crash is substantially smaller in magnitude than the reduction in labor force participation as a result of the weak labor market.Finally, similar to this study, Coile and Levine (2009) do not find a relationship between retirement behavior and a regional house price index, even for homeowners. This finding is likely a reflection of the illiquidity of housing wealth for older homeowners.
IV. Conclusion
We find some evidence that plans for retirement shifted during the Great Recession. The average probability of working at age 62 reported by HRS respondents is significantly higher in 2008 than in 2006. Furthermore, respondents who experienced larger economic changes as a consequence of the time of year they were interviewed displayed more substantial effects. Individuals reported higher probabilities of working at age 62 when the stock market declined in value. However, this effect was at least partly attenuated by increasing unemployment which was accompanied by a reduction in the reported probability. Individuals closer to retirement reacted more strongly to stock market changes, and generally less strongly to changes in labor market conditions.
While we find some evidence that changes in the stock market and unemployment affected expectations of work, the magnitudes of the effects that we find are not large enough to explain the substantial shift in plans for retirement documented in Table  1 . Further research is warranted to determine whether these higher expectations of working at older ages are realized in actual work behavior. In addition, we believe that other factors that may have been correlated with the stock market index during the Great Recession, including economic pessimism and salience of media coverage, warrant closer inspection.
